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 Women who were more physically active had less severe depression symptoms 
 Health-related quality of life is an important predictor of depression symptoms 
 HRQoL partially mediated (yet negligible) the effect of physical activity on depression 
symptoms 
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Background: The aim of this study was to determine the impact of physical activity on depression 
symptom severity in women 45 years and older with a chronic illness diagnosis, and explore 
relations between physical activity and psychological and health-related characteristics predicting 
depression symptoms.  
Methods: 1,932 women diagnosed with one of five chronic illnesses: asthma, depression, diabetes, 
osteoarthritis, or osteoporosis participated in a sub-study of the 45 and Up Study—a cross-sectional 
study of people aged 45 years and older. The survey included items measuring demographics, 
depression symptoms, health-related quality of life (HRQoL), health-related hardiness, sleep quality, 
and health behaviours, such as physical activity.  
Results: A multiple regression model explained 43% of the variance in depression symptoms (R2 = 
.43, F (18) = 61.72, p < .001); intensity of physical activity was a significant predictor of depression 
symptoms (p < .001), and HRQoL was found to explain the most variance (B = -10.00) in depression 
symptoms. Mediation analysis confirmed that HRQoL partially mediated the relation between 
physical activity and depression symptoms; however, the effect was very small.  
Limitations: Cross-sectional data and self-report measures limit the implications of the findings. 
Conclusion: Women with chronic illness engaging in more vigorous physical activity had less severe 
depression symptoms. Findings suggest that improving HRQoL is critical to the prevention and 
management of depression symptoms in women with chronic illness. Psychological and health-
related factors that influence HRQoL, such as sleep quality and health-related hardiness, are 
important clinical considerations for health practitioners. 
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As life expectancy continues to increase, healthy ageing has become a public health priority. 
The World Health Organization (WHO) estimates that from a total of 56 million deaths in 2015, 40 
million were due to non-communicable diseases (WHO, 2017). Depression is a chronic illness that 
affects an estimated 300 million people worldwide (WHO, 2018), of which a disproportionate 
number are women (Steel et al., 2014). In Australia, one in six women will experience some level of 
depression compared to one in eight men (Australian Bureau of Statistics, 2007).  
There is a bidirectional relationship between depression and chronic illness. Poor health 
behaviours, together with the psychological and biological changes associated with depression, 
increase the risk of developing a chronic illness, while the presence of a chronic health condition and 
associated physical changes may initiate depression (Katon, 2011). A meta-analysis of 13 studies, 
representing 6,916 participants found depression predicted diabetes (Mezuk et al., 2008). This meta-
analysis also incorporated seven studies, representing 6,414 individuals that identified diabetes as a 
risk factor for the development of depression. In addition, research has found depression often 
worsens the outcomes of chronic illness due to neurobiological changes, endocrine factors and 
inflammatory responses, and that on average individuals with chronic health disorders die 5-10 
years earlier if they have co-morbid depression (Katon, 2011).  
Self-care health behaviours such as physical activity are critical for the management of 
chronic illness. The benefits of exercise for older adults with chronic health conditions are 
widespread and include an improved sense of wellbeing, less pain and improved mobility (Sawatzky 
et al., 2007). Recent research exploring the effects of different proportions of moderate and 
vigorous exercise on health of 204,542 older Australian adults (Gebel et al., 2015) demonstrated a 
dose-response relationship between vigorous exercise and health outcomes, which was consistent 
across gender, body mass index scores and individuals with or without a chronic illness. Other 













exercise sessions (Brown et al., 2005; Heesch et al., 2015; Perales et al., 2014) might improve 
participants’ mental health and decrease psychological distress.  
Health-related quality of life (HRQoL)—or general health status—is also associated with 
depression symptoms (Goldney et al., 2004; Greer et al., 2016). Variables found to predict HRQoL 
are also risk factors for depression; for example, health-related hardiness (control dimension) 
(Eschleman et al., 2010; Smith et al., 2004), sleep quality, (Furihata et al., 2012; Strine and Chapman, 
2005), and certain health behaviours, such as smoking and physical inactivity (McAuley et al., 2006; 
van Uffelen et al., 2013). The associations between physical activity and HRQoL and between HRQoL 
and depression have been studied in a range of cohorts (Schuch et al., 2011). In addition, previous 
research suggests that physical activity may affect HRQoL and depression symptoms via different 
mechanisms (Schuch et al., 2011). We also know that HRQoL is impacted by chronic illness; however, 
the potential mediating role of HRQoL on the relations between health-related variables and 
depression symptoms has yet to be explored. 
Women are more likely to experience depression than men (WHO, 2018). While numerous 
studies have demonstrated the benefits of physical activity on depression symptoms (Herring et al., 
2012), there is an important need to explore the association between the frequency and intensity of 
physical activity and depression symptoms in women with chronic illness. The likelihood of 
developing chronic illness increases with aging, and older Australians are more likely to have 
multiple chronic illnesses (Gunn et al., 2010). Consequently, there is a need to understand how 
psychological and health-related factors interact and influence depression symptoms specifically in 
middle-aged and older women with chronic illness. Accordingly, the aims of this study were to: 1) 
determine the impact of physical activity (frequency and intensity) on depression symptom severity 
in women 45 years and older with one of five chronic disease diagnoses, and 2) explore the relations 
between physical activity and the psychological and health-related characteristics predicting 














Study design and setting 
This cross-sectional survey is a sub-study of The Sax Institute’s 45 and Up Study—an 
Australian study of healthy ageing of men and women aged 45 years and older. The methods for the 
baseline 45 and Up Study have been previously described (45 and Up Study Collaborators, 2008). 
Ethical approval for the baseline and sub-studies was obtained from the University of NSW Human 
Research Ethics Committee; and the University of Technology Sydney Human Research Ethics 
Committee. 
Participants 
For the baseline study participants were randomly selected from the Department of Human 
Services database, which contains records for the majority of the Australian general population. 
There were 266,848 participants in the baseline study (recruited between 2006-2009) who met the 
criteria of being 45 years or older and living in the state of New South Wales, Australia. Participants 
provided consent to be followed-up upon recruitment to the 45 and Up Study. Invitations to 
participate in the sub-study were posted to 4,000 women who self-reported they had been 
medically diagnosed with one of five chronic diseases: asthma, depression, diabetes, osteoarthritis, 
or osteoporosis (i.e. 800 for each chronic illness). Of these, 1932 women completed the 
questionnaires and provided consent; a response rate of 48.3%. The data were collected between 













Variables and measurement instruments 
Demographic variables. Demographic information collected included age, highest level of 
education, and marital status. In addition, area of residence was determined using the ARIA+ 
remoteness score (AIHW, 2004). Further, women were asked how they managed on their available 
income with a 5-item response format (1 = it is impossible, 2 = it is difficult all the time, 3 = it is 
difficult some of the time, 4 = it is not too bad, 5 = it is easy).  
Depression symptoms. The Center for Epidemiological Studies Depression scale 10-item 
version (CESD-10) was used to measure severity of depression symptoms in the previous week. The 
10-item version was specifically designed for older populations to reduce participant burden (Irwin 
et al., 1999). A total score of 10 or over (range 0-30) indicate clinically relevant depression (Andresen 
et al., 1994). In this sample the CESD-10 demonstrated excellent internal reliability (Cronbach α=.82), 
and acceptable convergent validity being moderately correlated (r =.65, p < .001) with the item 
measuring the anxiety and depression dimension from the EuroQol Five-Dimensional Questionnaire 
3 (EQ-5D-3L). 
Physical activity. Physical activity was measured with items adapted from the Active 
Australia Survey (AAS) (Australian Institute of Health and Welfare, 2003). Women were asked to 
indicate the frequency (number of sessions) of their participation in and time spent doing (total 
hours and minutes) four types of physical activities of various intensity over the last week: 1) walking 
briskly (for recreation or exercise, or to get from place to place), 2) moderate leisure activity (like 
social tennis, moderate exercise classes, recreational swimming dancing), and 3) vigorous leisure 
activity (that makes you breathe harder or puff and pant like aerobics, competitive sport, vigorous 
cycling, running, swimming), and 4) vigorous household and garden chores (that makes you breathe 
harder or puff and pant). The AAS is a widely used measure of physical activity that has been 
validated in Australian general population samples (Brown et al., 2004). 
Covariates and potential confounding variables. Potential confounding variables were 













George et al., 2012). Covariates included age, area of residence, ability to manage income, number 
of chronic disease diagnoses, body mass index (BMI), smoking, sleep quality, health hardiness, 
health status, and anxiety disorder diagnosis.  
Sleep quality was measured using a question from the Medical Outcomes Study (MOS) Sleep 
Scale; a widely used scale demonstrating adequate validity and reliability in various populations 
(Hays et al., 2005). Participants reported their average amount of sleep per day in hours and minutes 
over the previous 4 weeks. A dichotomous score (0 = inadequate sleep, 1 = optimal sleep) was 
created that reflected optimal amount of sleep (7-8 hours per night) using the guidelines developed 
by Spitzer and Hays (2003).  
The 14-item control dimension of the Health-related Hardiness Scale (HRHS) was used to 
measure a person’s perceived control over their health problems. Higher summed scores reflect a 
greater amount of health hardiness. The HRHS has demonstrated excellent internal reliability and 
validity in adults with chronic illness (Pollock and Duffy, 1990; Smith et al., 2004). For this analysis, 
only the ‘perceived control’ scale was used (7 items). 
The EQ-5D-3L was used to measure self-reported health-related quality of life (HRQoL) 
comprising five health dimensions (mobility, self-care, usual activities, pain/discomfort and 
anxiety/depression). The EQ-5D-3L is a widely used standardised index validated in Australian 
samples (Clemens et al., 2014). Although there is a well-known association between depression and 
HRQoL, the EQ-5D-3L is a multidimensional measure of HRQoL that is a distinct construct from 
depression symptom severity (Schuch et al., 2011).   
Statistical Analyses  
Descriptive and multivariate analyses were conducted using IBM SPSS Statistics version 24. 
Missing values analysis was conducted for the CEDS-10 items (n=61 cases with missing > 2 values) 
and physical activity items (n=99 cases with missing number of sessions, n=396 cases with missing 













Preparation of the physical activity variables followed the Active Australia Survey guidelines 
(George et al., 2012; Mayne et al., 2017). A variable was created that reflected the intensity of 
physical activity over the previous week by summing the total amount of time spent doing each type 
of physical activity (weighted x 2 for vigorous activities) and categorised as: no activity (0 minutes), 
insufficiently active (1–149 minutes), sufficiently active (150–299 minutes), and highly active (300 
minutes or more) (Australian Institute of Health and Welfare, 2003; Mayne et al., 2017). The total 
number of sessions for each physical activity per week was captured in a separate variable.  
Multiple regression using general linear model was conducted to determine the predictors 
of depression symptoms. Statistical significance was set at p<.05. Following this, mediator analysis 
was conducted to examine the influence of HRQoL on the relation between physical activity and 
depression symptom severity using the PROCESS macro (Version 3.0) for SPSS, controlling for 
potential covariates, as outlined by Hayes (2009). Total, direct, and indirect effects were estimated 
using a bootstrap sampling procedure with 5,000 resamples. Unstandardised point estimates and 
bias corrected 95% confidence intervals (CI) were calculated (Hayes, 2013). 
Results 
Demographic characteristics 
The mean age of participants was 68.74 (SD = 8.76, range 53-95) years. The majority of 
women were married or in a de-facto relationship (61.42%), and lived in a major city (47.3%), with 
only 11.91% living in an outer regional/remote area. Most women had completed some type of 
tertiary education or training (59.6%), compared to 7.4% who had no formal school education. The 
majority of women (66.7%) reported having little or no difficulties with income management, see 
Table 1 for demographic characteristics.  
Insert Table 1. 
Depression symptoms 
Table 2 shows the mean scores for depression symptom severity by chronic condition. The 













criteria for clinically relevant depression (Andresen et al., 1994). There was a statistically significant 
difference between type of chronic condition and depression symptom severity (p < .001). The 
depression group had significantly higher mean depression scores compared to asthma (3.50, 95%CI 
[2.35, 4.65], p < .001), diabetes (2.63, 95%CI [1.45, 3.81], p < .001), osteoarthritis (3.00, 95%CI [1.86, 
4.15], p < .001), and osteoporosis (3.95, 95%CI [2.82, 5.08], p < .001). Interestingly, those with a 
diabetes diagnosis had significantly higher mean depression symptoms than those with osteoporosis 
(1.32, 95%CI [0.28, 2.37], p = .005).  
Insert Table 2. 
Physical activity 
Table 3 presents the level of physical activity for each chronic health condition. Overall, 
women participated on average in 5.56 (SD = 6.65) sessions per week, with 52% participating in five 
or more sessions, and 18% reporting no physical activity sessions. The majority of women (60.4%) 
had a total physical activity time that was sufficient to confer a health benefit, of these 64% were 
highly active. 
Insert Table 3. 
Multiple regression predicting depression symptom severity 
Table 4 reports the results of a multiple regression predicting depression symptom severity 
in the previous week. The model was significant and explained 43% of the variance in depression 
symptoms (R2 = .43, F (18) = 61.72, p < .001). Age, income management, type of health condition, 
anxiety disorder diagnosis, sleep quality, HRQoL, and health-related hardiness were all statistically 
significant predictors of depression symptoms (all p < .001), as was smoking status (p = .009). HRQoL 
explained the most variance in depression symptoms; women with worse HRQoL had more severe 
depression symptoms. Time spent doing physical activity (intensity) was a significant predictor of 
depression symptoms (p = .04); women who were highly or sufficiently active had less severe 
depression symptoms compared to those who did no physical activity. Note that the number of 













Insert Table 4. 
Mediation analysis predicting depression symptom severity 
The role of HRQoL as a mediator between physical activity (intensity) and depression 
symptoms was tested, while controlling for potential covariates from the regression model (i.e. age, 
qualification, income management, sleep quality, health-related hardiness, and smoking), see Table 
5. The mediation model (PROCESS Model 4) accounted for 39% of the variance in depression 
symptoms (R2 = .39, F (7, 1684) = 153.61, p < .0001). Mediation analysis found that HRQoL partially 
mediated the effect of physical activity on depression severity. Those who engaged in a greater 
amount of vigorous physical activity had better HRQoL and less severe depression symptoms; 
however, the magnitude of this indirect effect was negligible (Effect = - .0009, 95% CI = - .0012, - 
.0006).  
Insert Table 5. 
Discussion 
This is the first known study to explore the relations between physical activity and the 
psychological and health-related characteristics predicting depression symptoms in women 45 years 
and older with chronic illness. The results show a number of key findings. First, we found that 40% of 
women did not participate in adequate physical activity to confer a health benefit, which is 
consistent with recent research in an Australian adult population study (Short et al., 2015). Our 
finding is also consistent with research suggesting middle-aged to older adults report less physical 
activity than younger age groups (Astell-Burt et al., 2014). Previous research has also reported that 
participation in physical activity in middled-aged and older women declined over a 9-year period 
(Heesch et al., 2015, 2016). This is a concerning trend as older age groups are also more likely to 
have a greater burden of chronic illness (Global Burden of Disease Study 2013 Collaborators, 2015). 
Consequently, increasing physical activity levels requires urgent attention from primary health care 













Our study also found that the intensity of physical activity was a predictor of depression 
symptoms. Women who were more highly active and participated in sufficient activity to confer a 
health benefit, reported lower depression severity compared to those who did less than the 
recommended amount of physical activity per week. This finding suggests that the amount of 
physical activity (considering frequency and intensity) is an important consideration for women with 
chronic illness who have depression symptoms. A number of studies have investigated the effects of 
different types of exercise over varying amounts of time on depression symptoms in a range of 
chronic illness groups with inconsistent results (Helgadóttir et al., 2017; Herring et al., 2012). 
However, participation in higher intensity physical activity has been found to confer an additional 
reduction in depression symptoms compared to lower intensity activities in women with depression 
(Chu et al., 2009). 
Our third key finding was that HRQoL was an important predictor of depression symptoms; 
although, HRQoL only partially mediated the relation between physical activity and depression with 
a negligible effect. This result is not robust enough to confirm that a reduction in depression 
symptoms is partly explained by improvements in HRQoL that are conferred by physical activity. 
However, the importance of HRQoL as a predictor of depression symptoms is supported by findings 
of a meta-analysis showing the largest reductions in depression symptoms occur when function-
related health outcomes (such as function-related quality of life) are improved (Herring et al., 2012). 
A sub-study from the Australian Longitudinal Study on Women’s Health (ALSWH) has also reported 
that higher amounts of physical activity (accounting for intensity) were associated with better 
HRQoL in middle-aged and older women with depression symptoms (Heesch et al., 2015, 2016). 
Heesch and colleagues (2016) also found that the amount of physical activity engaged in declined 
over time as did all HRQoL domains, except mental health related quality of life providing further 
evidence for the need to understand other factors in addition to physical activity that may improve 













Our research demonstrated that both HRQoL and health-related hardiness are important 
predictors of depression symptoms when controlling for potential confounding factors. Previous 
research suggests that health-related factors (e.g. physical activity, smoking, sleep quality) interact 
with psychological factors (e.g. health-related hardiness) to influence HRQoL (Eschleman et al., 2010; 
Nicholas, 1993; Smith et al., 2004)—such findings are supported in our study. Consistent with our 
findings, a sub-study from the ALSWH found that health-related hardiness was an important 
predictor of HRQoL in older women (Smith et al., 2004). This association has also been found in a 
number of smaller studies reporting that those higher in health-related hardiness had higher HRQoL 
scores (Brooks, 2008; Nicholas, 1993). The perceived control dimension of health-related hardiness 
used in our study is associated with “active coping” and increased participation in health-promoting 
behaviours, such as physical activity (Eschleman et al., 2010). Having a high amount of health-related 
hardiness may lead people with chronic illness to engage in health promoting behaviours, such as 
moderate to vigorous intensity physical activity, which in turn increases their HRQoL. This is an 
important consideration for future research. 
Our findings emphasise the importance of improving HRQoL in women with chronic illness, 
in order to assist in the management of depression symptoms. Treatment of these women is 
complex as there are multiple interacting psychological and health-related variables that contribute 
to HRQoL. Our study also highlights the clinical challenges in managing depression in women with 
chronic illness. A patient centred approach to managing behavioural risks and effective self-care for 
depression and chronic physical illness is best achieved with multidisciplinary team-based care 
(Katon et al., 2010). Further research is needed to determine how to support general practitioners 
and other health care providers (e.g. psychologists, exercise physiologists) to include physical activity 
in the primary, secondary and tertiary management of chronic illness. 
Limitations 
The primary strength of this study was the large sample size. However, limitations of this 













survey designs with each measure demonstrating acceptable psychometric properties they were 
nevertheless self-report measures which may be affected by recall bias. The current study was 
restricted in the number of variables included in the mediation analyses. As this was a cross-
sectional study and the relations between the variables included are likely to be more complex and 
often bidirectional, future studies should consider employing more sophisticated modelling 
techniques using longitudinal designs with larger sample sizes to ensure adequate power to provide 
a more comprehensive understanding of the factors involved in managing HRQoL and depression 
symptoms in this population. 
Conclusion 
This is the first known study to explore the relations between physical activity, psychological 
and health-related factors and depression symptoms in women with chronic illness. We found that 
engaging in more vigorous physical activity is associated with lower depression severity in women 
with chronic illness. The findings also suggest that improving HRQoL is a critical consideration for the 
prevention and management of depression symptoms in women with chronic illness, and 
psychological and health-related factors that influence quality of life require attention in addition to 
physical activity. As there is now a strong evidence-base for the benefits of physical activity in 
managing chronic illness, the next step is to determine the most effective ways of assisting women 
with chronic illness to improve their HRQoL with consideration of a range of psychological and 
health related factors.  
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Table 1.  
Demographic characteristics reporting percentage and frequency for regional area, qualification 
level, marital status, and income management. 
Total N = 1,864 
AREA Classification n % Marital status n % 
Major Cities 881 47.3 Single 146 7.8 
Inner Regional Australia 719 38.6 Married 1057 56.7 
Outer Regional Australia 208 11.2 De facto/living with partner 88 4.7 
Remote 14 0.8 Widowed 309 16.6 
Total 1822 97.7 Divorced 215 11.5 
Missing 42 2.3 Separated 36 1.9 
Highest qualification   Total 1851 99.3 
No formal school 138 7.4 Missing 13 0.7 
School only 600 32.2 Income management n % 
Trade/apprentice/diploma 557 29.9 No or little difficulties 1243 66.7 
University/higher degree 554 29.7 Some difficulties 413 22.2 
Total 1849 99.2 Struggles with income 200 10.7 
Missing 15 0.8 Total 1856 99.6 
   Missing 8 0.4 
 
Table 2.  
Mean scores for depression symptom severity by chronic condition diagnosis. 
Health 
condition 
Depression symptom severity (CESD-10) 
 n M (SD) 95% CI 
Asthma 367 6.74 (5.12) [6.22, 7.27] 
Depression 350 10.24 (6.10) [9.60, 10.88] 
Diabetes 375 7.62 (5.48) [7.06, 8.17] 
Osteoarthritis 392 7.24 (5.20) [6.72, 7.75] 
Osteoporosis 380 6.29 (4.98) [5.79, 6.79] 
Total  1,864 7.59 (5.54) [7.34, 7.84] 
Note. The health condition categories were created from the number of respondents who reported 















Frequency and percentages for number of physical activity sessions and time spent participating in 
moderate to vigorous physical activity for each chronic health condition. 
Type of physical activity Type of chronic health condition 
n (%) 
  
Asthma Depression Diabetes Osteoarthritis Osteoporosis Total p  
Intensity of physical 
activity 
      .01 
No physical activity 26 (8.1) 44 (14) 48 (14.4) 37 (10.8) 28 (8.5) 183 (11.2)  
Insufficient activity 
for health 
84 (26.1) 98 (31.1) 100 (30) 104 (30.4) 80 (24.4) 466 (28.4)  
Sufficient activity 
for health 
65 (20.2) 70 (22.2) 65 (19.5) 74 (21.6) 79 (24.1) 353 (21.5)  
Highly active 147 (45.7) 103 (32.7) 120 (36) 127 (37.1) 141 (43) 638 (38.9)  
Total 322 (19.6) 315 (19.2) 333 (20.3) 342 (20.9) 328 (20) 1640 (100)  
Number of physical 
activity sessions 
      .05 
None 56 (15.6) 70 (20.2) 78 (21) 69 (18) 62 (16.9) 335 (18.3)  
1-2 30 (8.4) 49 (14.1) 50 (13.5) 39 (10.2) 34 (9.3) 202 (11.1)  
3-4 68 (19) 67 (19.3) 61 (16.4) 79 (20.6) 62 (16.9) 337 (18.5)  
5 or more 204 (57) 161 (46.4) 182 (49.1) 196 (51.2) 209 (56.9) 952 (52.1)  

















Multiple regression predicting depression symptom severity. 
Variable B 95%CI p 
Intercept 24.93 [21.94, 27.91] <0.001 
Age -0.07 [-0.10, -0.04] <0.001 
Relationship status    
In a relationship -0.39 [-0.85, 0.08] 0.10 
Not in a relationship 0   
Income management    
Struggles with income 1.99 [1.22, 2.75] <0.001 
Some difficulties 0.47 [-0.08, 1.02] 0.10 
No or little difficulties 0   
Health condition    
Osteoporosis -1.70 [-2.42, -0.98] <0.001 
Asthma -1.71 [-2.40, -1.01] <0.001 
Diabetes -1.12 [-1.83, -0.42] <0.001 
Osteoarthritis -2.01 [-2.70, -1.32] <0.001 
Depression 0   
Anxiety disorder diagnosis    
Yes 2.23 [1.64, 2.82] <0.001 
No 0   
BMI -0.01 [-0.05, 0.02] 0.43 
Smoking    
Yes 1.27 [0.31, 2.23] 0.01 
No 0   
General health status -10.00 [-11.34, -8.66] <0.001 
Health hardiness -0.13 [-0.17, -0.09] <0.001 
Sleep quality    
Not optimal  1.04 [0.61, 1.48] <0.001 
Optimal  0   
Intensity of physical activity    
Highly active -1.04 [-1.78, -0.30] 0.01 
Sufficient activity for health -0.74 [-1.47, -0.01] 0.05 
Insufficient activity for health -0.44 [-1.11, 0.23] 0.20 
No physical activity 0   
Number of physical activity 
sessions 















Table 5.  
Model path coefficients for mediation analysis of HRQoL (M) between physical activity (IV) and depression symptom severity (DV) including six covariates 
 HRQoL (M)  Depression symptoms (DV) 
(Direct effect) 
Depression symptoms (DV) 
(Indirect effect) 
Variable  b SE p b SE p b SE p 
Physical activity 
(IV) 
 .0001 .00 < .0001 - .00 .00 < .0001 - .001 .00 .001 
HRQoL (M) - - - - - - -11.48 .59 < .0001 
Health-related 
hardiness (CV) 
.01 .00 < .0001 - .27 .02 < .0001 - .15 .02 < .0001 
Age (CV) - .001 .00  .02 - .08 .01 < .0001 - .10 .01 < .0001 
Sleep quality (CV) .05 .01 < .0001 - 1.68 .24 < .0001 - 1.09 .21 < .0001 
Income 
management (CV) 
- .10 .01 < .0001 2.40 .26 < .0001 1.26 .24 < .0001 
Smoking (CV) - .05 .02 .02 2.31 .52 < .0001 1.80 .47 < .0001 
Constant .50 .04 < .0001 21.60 1.18 < .0001 27.31 1.12 < .001 
IV = independent variable; M = mediator; DV = dependent variable, CV = covariate. 
 
